SOCKET FOR ELECTRICAL PARTS 



BACKGROUND OF THE INVENTION 
Field of The Invention 

The present invention relates to a socket for an 
electrical part, such as semiconductor device (called "IC 
package* hereinlater), disposed between the electrical part 
and a printed circuit board so as to establish an electrical 
connection therebetween. 

Related Art 

One example of a known socket of this type is shown 
in Fig. 13, which is for example, disclosed in the Japanese 
Laid-open Patent Publication No. 2000-82554. 

Referring to Fig. 13, a socket has a socket body 1 
formed with a recessed portion la into which a contact pin 
2 is accommodated. A printed circuit board 3 is disposed 
below the socket body 1 so as to arrange an IC package as 
electrical part, not shown in Fig. 13, on the upper side of 
the socket body 1. 

The contact pin 2 is provided with a first contact 
portion 2a as a lower portion in the illustration, a second 
contact portion 2b as an upper portion in the illustration 
and an approximately U-shaped intermediate portion 2c 
having elastic or springy property. This U-shaped 
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intermediate portion 2c is positioned between the first and 
second contact portions 2a and 2b so as to connect these 
portions 2a, 2b, 2c. 

The first contact portion 2a contacts the printed 
circuit board 3 and the second contact portion 2b, on the 
other hand, contacts a terminal of the IC package to 
thereby establish an electrical connection between the 
printed circuit board 3 and the IC package terminal 
through the contact pin 2. 

According to such electrical connection, a 
performance test of the IC package is carried out by using 
an IC package test machine, and in accordance with this 
test result, it is discriminated whether the IC package is 
defective or not as a product. 

In the known structure mentioned above, however, 
the U-shaped elastic portion 2c of the contact pin 2 urges 
both the contact portions 2a and 2b to ensure the 
contacting pressure between the printed circuit board 3 
and the IC package terminal. Accordingly, in order to 
ensure displacement of both the contact portions 2a and 2b, 
it is obliged for the U-shaped portion to have a relatively 
long length, as an electric path, which may results in an 
adverse result of a high frequency IC package performance 
test. 

SUMMARY OF THE INVENTION 
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An object of the present invention is therefore to 
substantially eliminate defects or drawbacks encountered 
in the prior art mentioned above and to provide a socket for 
electrical parts capable of reducing or making short an 
electric path between an electrical part and a printed 
circuit board while well keeping a contacting pressure to 
both the electrical part and the printed circuit board. 

This and other objects can be achieved according to 
the present invention by providing, in one aspect, a socket 
for an electrical part comprising: 

a socket body having one surface to which an 
electrical part is to be mounted and another surface, 
opposing to the one surface, to which a printed circuit 
board is to be mounted; and 

a contact pin provided for the socket body for 
achieving electrical connection between the electrical part 
and the printed circuit board, 

the contact pin comprising: 

a springy portion formed with a plurality of curved 
portions; 

an electrical part side contact portion formed to a 
front end side of the springy portion so as to be contacted 
to a terminal of the electrical part to be thereby electrically 
connected thereto; 

a printed circuit board side contact portion formed to 
one of the curved portions of the springy portion so as to be 
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contacted and electrically connected to the printed circuit 
board; and 

an electric path formed between the electrical part 
side contact portion and the printed circuit board side 
contact portion of the springy portion. 

In a preferred embodiment, the printed circuit board 
side contact portion may be formed to one curved portion 
nearest to the front end. 

The springy portion may be formed with first curved 
portion positioned nearest to the front end thereof and a 
second curved portion apart therefrom, the second curved 
portion having a radius of curvature smaller than that of 
the first curved portion. Further, in a modification, the 
second curved portion may have a radius of curvature 
larger than that of the first curved portion. 

It may be preferred that the electric path of the 
springy portion formed between the printed circuit board 
side contact portion and the electrical part side contact 
portion has substantially a linear structure. 

Furthermore, an intervening member may be 
disposed between the printed circuit board side contact 
portion of the contact pin and the printed circuit board so 
as to electrically connect the printed circuit board side 
contact portion of the contact pin and the printed circuit 
board. The contact pin may be provided with a base portion 
which is mounted to the socket body, from which the 
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springy portion extends, and the intervening member 
extends from the base portion. The intervening member 
may be directly provided to the socket body so as to extend 
between the circuit board side contact portion and the 
printed circuit board. 

In another aspect, there may be provided a contact 
pin, which is provided for a socket body of a socket for an 
electrical part, comprising: 

a base portion mounted to the socket body; and 
a springy portion extending from the base portion, 
the springy portion including a plurality of curved portions 
including a curved portion formed to a front end portion of 
the springy portion as an electrical part side contact 
portion and another curved portion formed on the side of 
the base portion as a printed circuit board side contact 
portion. 

According to the present invention of the structures 
and characters mentioned above, the contact pin is formed 
with a plurality of curved portions to thereby ensure a 
springy elasticity and, hence, ensure a suitable contacting 
pressure. In the present invention, since one of the curved 
portions forming a part of the springy portion is formed as 
the circuit board side contact portion, the electric path 
between the terminal of the electrical part and the printed 
circuit board can be made short. 

According to the preferred embodiment in which two 
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curved portions are formed to the contact pin and the one 
curved portion nearest to the front end of the springy 
portion is formed to have a radius of curvature larger than 
that of another curved portion apart from the above one 
curved portion (base portion side of the springy portion), 
the another curved portion is hardly deformed as compared 
with the first mentioned one, so that the first mentioned 
one is hardly displaced in the contact pin extension 
direction (lateral or horizontal direction). Accordingly, the 
first mentioned curved portion formed as the circuit board 
side contact portion does not slide on the electrode portion 
of the printed circuit board, thus obviating the damage of 
the electrode portion. 

Furthermore, the location of the intervening portion 
between the circuit board side contact portion and the 
printed circuit board prevents the circuit board side 
contact portion from directly sliding on the printed circuit 
board, thus obviating the damage of the electrode portion of 
the printed circuit board. 

Moreover, since the intervening portion is extended 
from the base portion of the contact pin, this intervening 
portion is formed so as to be integrated with the contact 
pin thereby obviating the increase in the number of parts to 
be produced. 

The nature and further characteristic features of the 
present invention may be made further clear from the 
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following descriptions made with reference to the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

Fig. 1 is an illustrated plan view of an IC socket 
according to a first embodiment of the present invention; 

Fig. 2 is a right side view, partially in section, of the 
IC socket of Fig. 1 ; 

Fig. 3 is a sectional view taken along the line 1 1 1 - 1 1 1 in 

Fig. 1; 

Fig. 4 is a sectional view of the IC socket of Fig. 1 
showing an arrangement of a contact pin thereof according 
to the first embodiment; 

Fig. 5 is an illustrated plan view of a printed circuit 
board according to this embodiment; 

Fig. 6 is a perspective view, in an enlarged scale, 
showing a motion of the contact pin; 

Fig. 7 illustrates an IC package according to the first 
embodiment, in which Fig. 7A is a plan view of the IC 
package and Fig. 7B is a right side view of Fig. 7A; 

Fig. 8 is a perspective view showing a test tray, an IC 
carrier and the like in connection with the embodiment of 
the present invention; 

Fig. 9 is a sectional view, corresponding to Fig. 4, 
showing arrangement of the contact pin according to a 
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second embodiment of the present invention; 

Fig. 10 is a perspective view, in an enlarged scale, 
showing a motion of the contact pin according to this 
second embodiment; 

Fig. 1 1 is a sectional view, corresponding to Fig. 9, 
showing arrangement of the contact pin according to a 
third embodiment of the present invention; 

Fig. 12 is a sectional view, corresponding to Fig. 9, 
showing arrangement of the contact pin according to a 
fourth embodiment of the present invention; and 

Fig. 13 is a sectional view of arrangement of a 
contact pin according to a conventional structure. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will 

be described hereunder respectively with reference to the 

accompanying drawings. 

[First Embodiment] 

A first embodiment of the present invention is now 
described with reference to Figs. 1 to 8. 

Referring to Figs. 1 to 8, reference numeral 11 
denotes an IC socket as "socket for electrical parts", which 
is utilized for making electrical connection between a 
terminal 12b of an IC package 12 as "an electrical part" 
such as shown in Fig. 7 and a printed circuit board 13 on 
the IC test device side as shown in Fig. 5 for the purpose of 
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carrying out a performance test of the IC package 12. 

As shown in Figs. 7A and 7B, the IC package 12 is 
provided with a number of terminals 12b projecting, in 
crank shape, sideways from a side surface of a package 
body 12a, having a rectangular structure in the plan view, 
at a predetermined pitch. 

On the other hand, as shown in Figs. 1 and 3, the IC 
socket 11 has a socket body 14 made of a material having 
an insulating property such as synthetic resin, to which a 
number of contact pins 15 are arranged so as to establish 
an electrical connection between the IC package 12 and the 
printed circuit board 13 through the contact pins 15. 

The socket body 14 has a rectangular shape in the 
plan view and formed, at its central portion, with an 
opening 14b. The socket body 14 is further provided with a 
pair of positioning pins 14b at an upper surface portion 
thereof so as to project upward and a pair of fitting pins 
14c at a lower surface portion thereof so as to project 
downward. 

These positioning pins 14b are fitted to an IC carrier 
20 holding the IC package 12 as shown in Fig. 8 to thereby 
achieve the positioning between the IC socket 1 1 and the IC 
carrier 20, which is conveyed by an automatic machine, for 
example. The fitting pins 14c are, on the other hand, fitted 
to fitting holes 13a, shown in Fig. 5, formed to the printed 
circuit board 13 to thereby achieve the positioning between 
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the IC socket 11 and the printed circuit board 13. 

The contact pin 15 according to this first 
embodiment is formed, through a punching process, from a 
thin plate member having conductive and springy (elastic) 
properties. A number of these contact pins 15 are arranged 
in proportion to the number of the terminals 12b of the IC 
package 12 and the interval between the terminals, and as 
shown in Figs. 3, 4 and 6, each of the contact pins 15 has a 
base portion 15a to be mounted to the socket body 14 and 
a springy portion or elastic portion 15b extending from the 
base portion 15a. 

The springy portion 15b has two curved portions 15c 
and 15d so as to provide a S-shape in the entire form 
thereof and an electrical part side contact portion 15e, 
electrically contacting the terminal 12b of the IC package 
12 formed at the front end (free end) side of the springy 
portion 15b. 

Further, one of the curved portions 15c disposed 
near the front contact portion 15e is formed as a (printed) 
circuit board side contact portion 15f which is contacted to 
the printed circuit board 13 to establish the electrical 
connection therebetween. This circuit board side contact 
portion 15f has the same sectional shape as that of the 
other springy portion of the contact pin 15. 

The contact pin 15 also has an intermediate portion 
between the circuit board side contact portion 15f and the 
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electrical part side contact portion 15e, and this 
intermediate portion is formed substantially linearly as an 
electric path between the IC package terminal 12b and the 
printed circuit board 13. 

Further, the curved portion 15d far apart from the 
front end portion of the springy portion 15b in comparison 
with the other curved portion 15c has a radius of curvature 
larger than that of the curved portion 15c. 

The base portion 15a of the contact pin 15 is fitted 
and then fixed to the fitting hole 14d formed to the socket 
body 14 so that the circuit board side contact portion 15f 
contacts the electrode portion 13b of the printed circuit 
board 13 to thereby establish an electrical connection 
therebetween. 

On the other hand, the electrical part side contact 
portion 15e has a protruded shape projecting upward, as 
viewed, so as to contact the terminal 12b of the IC package 
12 to be urged on the side of the terminal 12b by the 
springy portion 15b. The electrical part side contact portion 
15e projects into the opening 14a formed to the socket body 
14 as shown in Fig. 1 or 4. 

The IC socket 1 1 of the structure mentioned above 
will be used and operated in the following manner. 

The fitting pins 14c of the IC socket 11 are 
preliminarily fitted to the fitting holes 13a of the printed 
circuit board 13 so as to mount the IC socket 1 1 to the 
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predetermined position of the printed circuit board 13. 

On the other hand, as shown in Fig. 8, a plurality of 
IC carriers 20 are mounted to the test tray 23 of a handler, 
and the IC package 12 is positioned and accommodated to 
these IC carriers 20. Under the state, the test tray 23 is 
conveyed by a device, not shown, and the IC carriers 20 are 
positioned on a plurality of IC sockets 1 1 arranged to the 
predetermined positions of the printed circuit board 13 on 
the side of the IC test device. 

Thereafter, the test tray 23 is lowered so as to 
position and fit the positioning pins 14b of the IC sockets 
1 1 to the positioning holes formed to the IC carriers 20. 

In this state, the IC carriers 20, i.e., IC package 12, 
the IC socket 11 and the printed circuit board 13 are 
assembled together in the predetermined positional 
relationship. 

The IC package 12 is pressed down from the upper 
side thereof by means of pressure contact piece, not shown, 
on the side of the handler, the terminal 12b of the IC 
package 12 is forcibly contacted to the electrical part side 
contact portion 15e of the contact pin 15, and then, the 
circuit board side contact portion 15f is forcibly contacted 
to the electrode portion 13b of the printed circuit board 13. 

In this operation, the springy portion 15b of the 
contact pin 15 is elastically deformed from the state shown 
with the solid line in Fig. 6 to the state shown with the 
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two-dot-chain line therein. In this moment, the terminal 
12b of the IC package 12 abuts against the electrical part 
side contact portion 15e of the contact pin 15 with a 
predetermined contacting pressure, and then, the circuit 
board side contact portion 15f of the contact pin 15 abuts 
against the electrode portion 13b of the printed circuit 
board 13 with a predetermined contacting pressure. 

Thus, the IC package 12 is electrically connected to 
the printed circuit board 13 through the IC socket 11, and 
it becomes possible to carry out the performance test of the 
IC package 12 by using an IC testing device. According to 
the result of this test, it is discriminated whether the IC 
package 12 is defective or not as product. 

The elastic property of the springy portion 15b of the 
contact pin 15 could be ensured by forming a plurality of 
curved portions 15c and 15d, and moreover, the contacting 
pressure of the terminal 12b of the IC package 12 against 
the electrical part side contact portion 15e of the contact 
pin 15 and the contacting pressure of the circuit board side 
contact portion 15f of the contact pin 15 against the 
electrode portion 13b of the printed circuit board 13 can be 
also ensured. 

Furthermore, since the curved portion 15c positioned 
nearest to the front end portion of the springy portion 15b 
is formed as the circuit board side contact portion 15f, the 
electric path from the electrical part side contact portion 
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15e to the circuit board side contact portion 15f can be 
made short and the performance test of the IC package 12 
of high frequency can be done effectively. 

Moreover, the portion between the electrical part side 
contact portion 15e and the circuit board side contact 
portion 15f, forming the electric path, provides 
approximately a straight structure, so that this electric 
path can be made short. 

Further, in the described structure, the circuit board 
side contact portion 15f does not vary in its sectional shape 
and is formed as a part of the springy portion 15b, having 
substantially the same sectional shape as the other 
portions of the springy portion 15b, so that the springy 
portion 15b including the curved portions 15c and 15d can 
be entirely elastically deformed, thus ensuring the elastic 
force. On the other hand, incidentally, if the sectional 
shape or area of the circuit board side contact portion 15f 
varies, elastic deformations at portions between which this 
contact portion 15f is positioned will be caused in modes 
different from each other. As a result, it is difficult to form 
the springy portion in which the elastic deformation is 
continuously varying at the springy portion 15b including 
both the curved portions 15c and 15d. 

[Second Embodiment] 

Figs. 9 and 10 represent the second embodiment of 
the present invention. 
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In this second embodiment, further, the curved 
portion 15d far apart from the front end portion of the 
springy portion 15b in comparison with the other curved 
portion 15c has a radius of curvature smaller than that of 
the curved portion 15c, and approximately linear portions 
15g of this springy portion 15b, between which the curved 
portion 15 is positioned, are formed to be substantially 
parallel to each other. 

According to this structure of the springy portion 15b 
of the contact pin 15, when the springy portion 15b is 
elastically deformed from the position shown with the solid 
line in Fig. 10 to the position shown with the two-dot-chain 
line, the deformed amount (amount to be deformed) of the 
curved portion 15d having the smaller radius of curvature 
can be made smaller. Accordingly, in view of a matter that 
the curved portion 15c (i.e., the circuit board side contact 
portion 15f) positioned nearest to the front end of the 
springy portion 15b hardly deforms in an extending 
direction of the contact pin 15, the circuit board side 
contact pin 15f does not slide on the electrode portion 13b 
of the printed circuit board 13, thus effectively preventing 
the electrode portion 13b from being damaged. 

Structures other than the above are substantially the 
same as those of the first embodiment mentioned 
hereinbefore, so that the details thereof are omitted herein. 

[Third Embodiment] 
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Fig. 1 1 represents the third embodiment of the 
present invention, in which an intervening member or piece 
15h is formed, as an extending piece 15h, to the base 
portion 15a of the contact pin 15 so as to extend in the 
same direction as the extension of the springy portion 15b, 
this extending piece 15h being positioned between the 
circuit board side contact portion 15f and the printed 
circuit board 13 so as to electrically connect them, and in 
this meaning, this member 15h may be intervening piece or 
extending piece. 

The extending piece 15h has an end projection 15i 
projecting downward from the front end side thereof (i.e., 
lower side of the circuit board side contact portion 15f) so 
that this end projection 15i contacts the electrode portion 
13b of the printed circuit board 13. 

According to the structure of this third embodiment, 
the terminal 12b of the IC package 12 abuts against the 
electrical part side contact portion 15e of the contact pin 
15 so as to be pressed thereby. Thus, the springy portion 
15b is elastically deformed and, hence, the circuit board 
side contact portion 15f of the contact pin 15 abuts against 
the extending piece 15h, through which the electrical 
contacting and connection between the circuit board side 
contact portion 15f and the electrode portion 13b of the 
printed circuit board 13 can be established. 

Further, in this structure, although the circuit board 
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side contact portion 15f slightly slides with respect to the 
extending piece 15h, this extending piece 15h always 
contacts the electrode portion 13b of the printed circuit 
board 13 in an immovable manner. Thereby, the electrode 
portion 13b is never rubbed, and the electrode portion 13b 
can be hence prevented from being damaged. 

Structures and functions of this third embodiment 
other than those mentioned above are substantially the 
same as those of the first embodiment, so that the details 
thereof are omitted herein. 

[Fourth Embodiment] 

Fig. 12 represents the fourth embodiment of the 
present invention. 

In this fourth embodiment, a base member 17a is 
additionally provided, other than the base portion 15a of 
the contact pin 15, to the lower portion of the contact pin 
15, and an extending piece 17b is formed, as an intervening 
member or piece, so as to extend outward from this base 
member 17a. In this arrangement, the base portion 15a of 
the contact pin 15 is positioned above and apart from this 
base member 17a. 

According to this separate location of the contact pin 
15 and the extending piece 17b of the base member 17a, it 
is possible to easily exchange only either one of the contact 
pin 15 or the base member 17a having the extending piece 
17b. 
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Structures and functions of this third embodiment 
other than those mentioned above are substantially the 
same as those of the first embodiment, so that the details 
thereof are omitted herein. 

It is to be noted that the present invention is not 
limited to the described embodiments and many other 
changes and modifications may be made without departing 
from the scopes of the appended claims. 

For example, the types or kinds of the IC packages as 
electrical parts are not limited to that shown in Figs. 7A 
and 7B and other types may be adopted, or electrical parts 
other than the IC package 12 mentioned above may be also 
applicable. 

Furthermore, in the described embodiments, 
although the contact pins 15 each provided with two curved 
portions 15c and 15d are described, a contact pin provided 
with three or more curved portions may be usable. 
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